Graded ATP depletion can cause necrosis or apoptosis of cultured mouse proximal tubular cells.
The mechanisms of cell death induced by ATP depletion were studied in primary cultures of mouse proximal tubular (MPT) cells. Graded ATP depletion, ranging in severity from approximately 2 to 70% of control levels, was induced by incubating cells with either antimycin or 2-deoxyglucose, with varying concentrations of dextrose. We found that cells subjected to ATP depletion below approximately 15% of control died uniformly of necrosis. In contrast, cells subjected to ATP depletion between approximately 25 and 70% of control all died by apoptosis. The rapidity of cell death was proportional to the severity of reduction of cell ATP content and was independent of the mechanism of cell death. Renal growth factors, epidermal growth factor (EGF) and high-dose insulin, did not ameliorate apoptotic cell death induced by ATP depletion. We conclude that ATP depletion can cause either necrosis or apoptosis in MPT cells. Furthermore, we have identified a narrow range of ATP depletion (approximately 15 to 25% of control) representing a threshold that determines whether cells die by necrosis or apoptosis.